Interactions among activity of glucose-6-phosphate dehydrogenase in immature oocytes, expression of apoptosis-related genes Bcl-2 and Bax, and developmental competence following IVP in cattle.
This study was conducted to understand whether the level of G6PDH activity assessed in immature bovine oocytes by means of BCB test was correlated with the level of expression of apoptosis-related genes such as Bcl-2 and Bax in immature and mature oocytes. This information should support previous findings suggesting that G6PDH activity is a useful marker for determining oocyte quality, thereby increasing the validity of BCB test in oocyte selection. Up to now, there are no data estimating the relation between G6PDH activity and the expression of apoptosis-related genes in oocytes. The expression of Bcl-2 and Bax genes was estimated on the mRNA and protein levels, respectively using real-time PCR and Western-blotting. To evaluate developmental competence of these oocytes, cumulus-oocyte complexes classified as BCB+ (low activity of G6PDH), BCB- (high activity of G6PDH) and Control were used for in vitro embryo production. In immature oocytes, the Bax transcript level in BCB- oocytes was significantly higher (P<0.001) in comparison to Control. In mature oocytes, the Bcl-2 transcript level was significantly lower in BCB+ oocytes (P<0.01) and in BCB- oocytes (P<0.05) in comparison to Control. However, no relation was found between the activity of G6PDH and the expression of the Bcl-2 or Bax proteins, both in immature and mature oocytes. Our results on the transcript level seem to indicate that oocytes subjected to BCB staining show tendency towards apoptosis. However, results obtained at the protein level did not confirm this conclusion. The usefulness of the BCB test as the indirect marker of apoptosis seems to be questionable. The lack of significant differences in the blastocyst rates developed from BCB+ and Control oocytes decreases the validity of BCB test in IVP technology.